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A.10 Ground Water Quality 
NOT INCLUDED IN THIS DRAFT 

A.10.1 Nutrient – Pathogen Studies  
NOT INCLUDED IN THIS DRAFT 

A.10.2 Interim Guidance on the Ground Water Quality Rule  
NOT INCLUDED IN THIS DRAFT 

A.10.3 Rule  
NOT INCLUDED IN THIS DRAFT 
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A.11 Standard Permits  
NOT INCLUDED IN THIS DRAFT 

A.11.1 Performance Standard Permits  
TBD - NOT INCLUDED IN THIS DRAFT 
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A.11.2 Standard Municipal Permits 
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A.11.3 Standard Industrial Permits  
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A.12 Program Forms and Spreadsheets   
Please contact DEQ, Permits and Enforcement, in Boise at 208-373-0502 or in 
Coeur d'Alene at 208-769-1422 for any questions or clarification of the 
application materials. 
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Facility Information 
 
Type of Waste 
 

 
    Municipal/Domestic            Cheese Processing             Potato Processing     
 
     Sugar Beet Processing    __ Industrial Processing    __ Other _________ 

 
Method of Treatment 
 

 
    Rapid Infiltration                  Slow Rate                     _   Overland Flow 

 
Type of Facility 
 

 
    Public                               __ Private                          __ Federal 

 
Amount of wastewater 
land applied 

 
                           Million Gallons Annually  

 
Site Elevation                   

 
_____________ Feet 
 

 
Legal Location 
(Township, Range, 
Section) 

 
    Township                          __ Range                           __ Section 

 
County 
 

 
 

 
USGS Quadrangle 
 

 
 

 
Representative soil 
profile (textures and 
depths to 60 inches) 
 

 
 

 
Seasonal High Ground 
Water 

 
     Depth to seasonal high ground water                          Season encountered 

 
Depth to Aquifer 
 

 
     Depth to first water                                                      Depth to regional aquifer 

 
Beneficial Uses of 
Ground 
 Water 

 
     Agriculture            Industrial            Domestic             Aquaculture 

 
Nearest surface water 
and distance 

 
                        

 
Beneficial uses of 
surface water  

 
     Agriculture        __Industrial        __Domestic         __Recreation    ___Aquatic Life  
  

 
Engineer/Consultant 
Name/Address 
Phone/Fax 

 
 

 
Engineer/Consultant 
Name/Address 
Phone/Fax 
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January 8, 1993 
 
 
MEMORANDUM 
 
To:  Wastewater-Land Application Permit Program Regulated Community 
 
From:  Michael Cook, Program Coordinator 
  Wastewater-Land Application Permit Program 
 
Subject: Transmittal of Standard Electronic Format for Land Application of Wastewater 

Program Monitoring Data. 
 
Dear Member of the Regulated Community: 
 
The following describes a major development in the Wastewater-Land Application Permit 
Program of which you must be aware. 
 
THE  NEED FOR PERMITTEES TO SUBMIT MONITORING DATA ON DISK 
 
As a member of the Land Application of Wastewater regulated community, your facility is 
generating monitoring data on a regular schedule.   
 
To date, the regulated community has been reporting this data in their annual reports hardcopy. 
 
It is important that this data be reported in a uniform way by all permittees for use by Division 
of Environmental Quality (DEQ) to analyze site performance and permit compliance.  Digital 
format (on a computer) is the most efficient means for DEQ analysis purposes.  
 
ADVANTAGES TO SUBMITTING MONITORING DATA DIGITALLY 
 
It is advantageous not only for the DEQ, but to the regulated community to submit monitoring 
data digitally.  For example: 
 
 1) It makes analysis of data tremendously efficient, thus saving tax dollars,  
 
 2) It enables DEQ to efficiently evaluate existing monitoring protocols, in order to:  
 
  a) modify frequencies and parameters of the monitoring program in many 

cases, and 
 
  b) to assist in establishing de minimis criteria for different types of 

monitoring, and 
 
 3) Having data in digital format enables the permittee to evaluate the performance 

of his own site. 
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THE  NEED FOR PAST MONITORING DATA TO BE SUBMITTED ON DISK 
 
To date, all data generated as part of the Wastewater-Land Application Program has been 
submitted hardcopy.  The Department recognizes the onerous task of entering past data and 
reporting this to the Department, but asks the regulated community to please consider entering 
past data in the digital format provided.  Complete data sets would help in evaluating present 
monitoring parameters and frequencies. 
 
SOFTWARE DEVELOPED FOR DATA ENTRY 
 
DEQ has developed standard reporting spreadsheets which will take the place of the annual 
report form previously used.  Hardcopy tables of data entered in the above mentioned tables 
will still be required in the annual report.  Use of these spreadsheets to report data requires 
Lotus 1-2-3 software to enter data on. 
 
If you do not have access to a computer or spreadsheet software please call this office (334-
5898).  We have an alternate stand alone data entry program you may use to enter data. 
 
SOFTWARE ENCLOSED FOR USE BY THE REGULATED COMMUNITY 
 
Attached is a disk which has the following seven Lotus spreadsheets on it:  
 
 - wastewater,  
 - soils,  
 - lysimeter,  
 - ground water,  
 - hydraulic loading,  
 - management unit summary spreadsheet, and  
 - permit site summary.   
 
Attached are hardcopy examples of each of the spreadsheets.  For each spreadsheet there are 
examples of both blank spreadsheets and those containing data.   
 
File names for these spreadsheets are, respectively: 
 
 - LWWWFL.WK1 
 - LWSOIFL.WK1 
 - LWLYSFL.WK1 
 - LWGWQL.WK1 
 - LWHYDL.WK1 
 - LWMSUMFL.WK1 
 - LWSSUMFL.WK1 
 
ANNUAL REPORTING REQUIREMENT CHANGES 
 
The annual report submitted to DEQ should have the following:  
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 - hardcopy tables of data,  
 - narrative where appropriate and required by permit conditions,  
 - all monitoring data on the spreadsheets provided to you on disk.  
 
Enter only those data you are required to report.  There may be some data you are not required 
to collect (e.g. lysimeter). 
 
Where reporting conventions differ from the spreadsheet to your permit, please use conventions 
of the software.  For example, Most permits have a Schedule B a "Treatment Field Monitoring" 
section.  The information requested in the spreadsheets attached should be followed rather than 
that in this section, if there is a conflict. 
 
MONITORING POINT LABELING 
 
We have given serial numbers, as applicable, to each of the following monitoring points: 
 
 - monitoring wells,  
 - wastewater sampling points,  
 - surface water sampling points,  
 - hydraulic management units (fields), and  
 - soil monitoring units.   
 
We have done this so that you may report data to DEQ in a standardized format assuring unique 
identifiers for all data. 
 
You must use these serial numbers to identify what sampling point or area your data pertains to, 
and will use these designations when inputting data into the spreadsheets. 
 
Attached are five tables which have listed the serial numbers you are to use.  These are listed 
under your permit number. 
 
ERRORS IN SERIAL NUMBER DESIGNATIONS OR DELINEATIONS 
 
If you discover an error in our labeling of management units, soil monitoring units, monitoring 
wells, etc. please report these errors to Department immediately so they may be corrected 
before data is entered under incorrect designations. 
 
HOW TO USE THE SOFTWARE TO INPUT DATA 
 
As mentioned above, the spreadsheets are LOTUS (2.01) 1-2-3 spreadsheets. General 
instructions follow.  More specific instructions peculiar to each spreadsheet are noted within the 
spreadsheets themselves. 
 
General Instructions for inputting monitoring data into spreadsheets 
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- Enter your permit number only in the form LA-000XYZ.  Note capitol LA, dash and six 
numbers following- nine characters in all. 
 
- Enter all dates utilizing the Lotus @date() function formatted for long international format. 
 
- Enter the version of Lotus you are using in the upper left corner of each spreadsheet. 
 
- Enter your permit number in the upper left corner of each spreadsheet. 
 
- Enter the reporting year in the upper mid or left corner of each spreadsheet. 
 
- Enter data in the units specified in the respective column. 
 
- Do not alter the spreadsheet heading columns, especially the row just above where you begin 
entering data. 
 
- If a parameter was analyzed but not detected, enter a -1.0. 
 
- If a parameter was not analyzed, leave the cell blank. 
 
- Cells in the top row only not having an actual value or a -1.0, enter -33.3 (or xxx if a 
character or label cell) (this is for data translation purposes. 
 
- If you are monitoring for parameters not included on the spreadsheet, add a column to the far 
right of the spreadsheet. 
 
- Make careful note of all special instructions appearing on each spreadsheet. 
 
SPECIAL INSTRUCTIONS FOR HYDRAULIC APPLICATION RATE SPREADSHEET 
 
One hydraulic load entry for every calendar month is made for each management unit.  By 
convention, date each calendar month entry as the 15th of each month [e.g. @date(92,9,15)]. 
 
SPECIAL INSTRUCTIONS FOR GROUND WATER DATA SPREADSHEET 
 
Sampling Station is the township, range, section, 1/4,1/4,1/4 (numeric designator) location of 
the well.  Example:  
   03N 04S 06bbc02 
 
Please note capitol letters in township and range, spaces between them, preceding zeros if 
one digit, lower case 1/4, 1/4, 1/4 section designators, and a two digit numeric value if there 
is more than one well in the same 1/4, 1/4, 1/4 section. 
 
REGULATED COMMUNITY'S INPUT NEEDED ON SOFTWARE DESIGN 
 
To make this a useful tool for the regulated community to perform evaluations on their 
respective sites, DEQ welcomes your suggestions. 
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FURTHER QUESTIONS ABOUT THE SOFTWARE 
 
Please contact me at 334-5898 if you have specific questions about this development in the 
Wastewater-Land Application Program. 
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 ANNUAL REPORT FORM-LAND APPLICATION OF WASTEWATER  
 PERMITTED FACILITY 
 
 
This is your reporting form for your annual report as required in your land application of 
wastewater permit. It is important to note that you are required to provide only that 
information specified in your permit. Permits have different reporting requirements, some 
being more extensive than others.  
 
You will need to make copies of parts B, D, E, F, and H if you have more than one field, 
sampling date, and/or monitoring well respectively.  
 
Please report analysis results in units as given on the reporting forms. 
 
We hope this form will be of help to you. If you have any questions regarding the use of this 
form, please contact the DEQ Field Office in your area. 
 

 
Permitted Facility Name: 

 
 
 
 

 
Mailing Address: 

 
 

 
Permit No.: 

 
 

 
Date Submitted: 

 
 

 
Reporting period: (month/year) 

 
from: 

 
to: 

 
Permit Expiration Date: 

 
 

 
Please note: If you have any questions regarding the completion of your annual 
report, please call the DEQ Wastewater Land Application staff at (208) 373-0502. 
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A. HYDRAULIC APPLICATION RATE (average rate over entire land application site) 
 

1. Total acreage of land application site(s)                  
2. Hydraulic application rate:  

 
Column No. 
 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
Year 

 
Month 

 
Million 
Gallons 
Wastewater 

 
Acre-Inches 
Per Acre 
Wastewater 

 
Million Gallons 
Supplemental 
Irrigation Water 

 
Acre Inches 
Per Acre 
Irrigation 
Water 

 
 

 
January 

 
 

 
 

 
 

 
 

 
 

 
February 

 
 

 
 

 
 

 
 

 
 

 
March 

 
 

 
 

 
 

 
 

 
 

 
April 

 
 

 
 

 
 

 
 

 
 

 
May 

 
 

 
 

 
 

 
 

 
 

 
June 

 
 

 
 

 
 

 
 

 
 

 
July 

 
 

 
 

 
 

 
 

 
 

 
August 

 
 

 
 

 
 

 
 

 
 

 
September 

 
 

 
 

 
 

 
 

 
 

 
October 

 
 

 
 

 
 

 
 

 
 

 
November 

 
 

 
 

 
 

 
 

 
 

 
December 

 
 

 
 

 
 

 
 

 
 

 
Totals 

 
 

 
 

 
 

 
 

 
 

 
 

 
Million 
Gallons 

 
Acre-Inches 
Per Acre 

 
Million Gallons 

 
Acre- Inches 
Per Acre 

Column 1: Enter the appropriate year (e.g. 1995) that the monthly loading took place. 
Column 3: Enter total wastewater applied in million gallons. 
Column 4: Multiply each monthly entry in column 3 by 36.83 to get acre inches; then divide by total 

acres to get acre inches per acre. 
Column 5: Enter estimate of supplemental irrigation water applied in million gallons. 
Column 6: Multiply Column 5 by 36.83 and then divide by the total acreage to get acre-inches per 

acre of supplemental irrigation water.  
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B. HYDRAULIC APPLICATION RATE BY MANAGEMENT UNIT  

Please use a separate page for each Hydraulic Management Unit. 
 
1. Hydraulic Management Unit                      Acres             (field or parcel #) 
2. Hydraulic application rate:  

 
Column No. 
 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
Year 

 
Month 

 
Million 
Gallons 
Wastewat
er 

 
Acre-Inches 
Per Acre 
Wastewater 

 
Million Gallons of 
Supplemental 
Irrigation Water 

 
Acre Inches Per 
Acre Irrigation 
Water 

 
 

 
January 

 
 

 
 

 
 

 
 

 
 

 
February 

 
 

 
 

 
 

 
 

 
 

 
March 

 
 

 
 

 
 

 
 

 
 

 
April 

 
 

 
 

 
 

 
 

 
 

 
May 

 
 

 
 

 
 

 
 

 
 

 
June 

 
 

 
 

 
 

 
 

 
 

 
July 

 
 

 
 

 
 

 
 

 
 

 
August 

 
 

 
 

 
 

 
 

 
 

 
September 

 
 

 
 

 
 

 
 

 
 

 
October 

 
 

 
 

 
 

 
 

 
 

 
November 

 
 

 
 

 
 

 
 

 
 

 
December 

 
 

 
 

 
 

 
 

 
 

 
Totals 

 
 

 
 

 
 

 
 

 
 

 
 

 
Million 
Gallons 

 
Acre-Inches 
Per Acre 

 
Million Gallons 

 
Acre-Inches Per 
Acre 

Column 1: Enter the appropriate year (e.g. 1995) that the monthly loading took place. 
Column 3: Enter total wastewater applied in million gallons. 
Column 4: Multiply each monthly entry in column 3 by 36.83 to get acre inches; then divide by total 

acres to get acre inches per acre. 
Column 5: Enter estimate of supplemental irrigation water applied in million gallons. 
Column 6: Multiply Column 5 by 36.83 and then divide by the total acreage to get acre-inches per 

acre of supplemental irrigation water. 
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C. NITROGEN LOADING FROM WASTEWATER AND FERTILIZER 
 

1. Average concentration of nitrogen  
(TKN-N + NO3-N) in wastewater (ppm)                         

 
2. Pounds of Nitrogen per acre per year by Hydraulic Management Unit 
 

 
Hydraulic Management 
Unit 
(field or parcel #) 

 
Nitrogen from Wastewater  
applied (pounds per acre per 
year)1 

 
Nitrogen from Fertilizer 
Applied (pounds per acre 
per year) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
1: Multiply average wastewater concentration of nitrogen (in mg/L) by total wastewater volume in MG 

applied to management unit calculated in B 2 above. Multiply this product by 8.327 and divide by 
the acreage of the management unit. 

 
2: Enter the amount of fertilizer applied to the management unit in pounds per acre per year. 
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D. COD LOADING FROM WASTEWATER FOR EACH HYDRAULIC MANAGEMENT UNIT 

Please use a separate page for each Hydraulic Management Unit. 
 

1. Hydraulic Management Unit                                
2. Flow weighted (average) concentration of COD in wastewater (ppm)                                    
3. Pounds per acre per day by month (below) 

 
Column No. 
 
1 

 
2 

 
3 

 
4 

 
Year 

 
Month 

 
COD applied (pounds) 

 
COD applied (pounds per acre per 
day) 

 
 

 
January 

 
 

 
 

 
 

 
February 

 
 

 
 

 
 

 
March 

 
 

 
 

 
 

 
April 

 
 

 
 

 
 

 
May 

 
 

 
 

 
 

 
June 

 
 

 
 

 
 

 
July 

 
 

 
 

 
 

 
August 

 
 

 
 

 
 

 
September 

 
 

 
 

 
 

 
October 

 
 

 
 

 
 

 
November 

 
 

 
 

 
 

 
December 

 
 

 
 

 
Pounds per acre per day (average)1 growing season 

 
 

 
Pounds per acre per day (average)2 non-growing season 

 
 

 
Column 1: Enter appropriate year (eg 1995) that the monthly loading took place. 
Column 3: Multiply average concentration of COD by monthly wastewater volume in MG applied to 

management unit calculated in B2 above.  Multiply this product by 8.327. 
Column 4: Divide column 3 by the number of days in the month and by the acres of the Hydraulic 

Management Unit. 
 
FOOTNOTES 
 

1 Add COD applied for the growing season months and divide by the total days to get 
pounds per acre per day of the growing season.  Then divide by the acreage of the 
management unit. 

 
2 Add COD applied for the non-growing season months and divide by the total days of the 

non-growing season.  Then divide by the acreage of the management unit. 
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E. WASTEWATER CHEMISTRY DATA 

Please use a separate page for each sampling point (if more than one) or if there are more 
than four sampling dates. 

 
Sampling Point Identification #                       

 
 
Sample Date MM/DD/YY 

 
 Parameter 

 
 

 
 

 
 

 
 

 
Total Kjeldahl Nitrogen (TKN) 
(ppm) 

 
 

 
 

 
 

 
 

 
Nitrate (ppm) 

 
 

 
 

 
 

 
 

 
Ammonia (ppm) 

 
 

 
 

 
 

 
 

 
Biological Oxygen Demand 
(BOD) (ppm) 

 
 

 
 

 
 

 
 

 
Chemical Oxygen Demand 
(COD) (ppm) 

 
 

 
 

 
 

 
 

 
Sodium Adsorption Ratio 
(SAR) 

 
 

 
 

 
 

 
 

 
pH (S.U.) 

 
 

 
 

 
 

 
 

 
Sodium (ppm) 

 
 

 
 

 
 

 
 

 
Chloride (ppm) 

 
 

 
 

 
 

 
 

 
Chlorine Residual(ppm) 

 
 

 
 

 
 

 
 

 
Potassium (ppm) 

 
 

 
 

 
 

 
 

 
Phosphorus (ppm) 

 
 

 
 

 
 

 
 

 
Total Coliform (count/100ml)  

 
 

 
 

 
 

 
 

 
Specific Conductance  
(umhos/cm) 

 
 

 
 

 
 

 
 

 
Total Dissolved Solids 
(ppm) 

 
 

 
 

 
 

 
 

 
Total Suspended Solids (ppm) 

 
 

 
 

 
 

 
 

 
Volatile Dissolved Solids (ppm) 
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F. CROP  

Please use a separate page for each Hydraulic Management Unit. 
 

1. Hydraulic Management Unit                                   
 

2. Crop Nutrient Uptake 
 
 

 
Crop # 1 

 
Crop # 2 

 
Crop # 3 

 
1. Crop harvested (type) 

 
 

 
 

 
 

 
2. Crop yield1 (tons/acre, bu/acre        etc) 

 
 

 
 

 
 

 
3. crop yield 
   (convert to lbs/acre)2 

 
 

 
 

 
 

 
4. protein percentage 

 
 

 
 

 
 

 
5. protein-Nitrogen  
   percentage3 (TKN) 

 
 

 
 

 
 

 
6. protein-nitrogen 
   removed (lbs/acre)4 (TKN) 

 
 

 
 

 
 

 
7. Nitrate-N concentration (ppm) 

 
 

 
 

 
 

 
8. Nitrate-N removed 
   (lbs/acre) 

 
 

 
 

 
 

 
9. Total nitrogen removed 
   (add No. 6 & No. 8) 

 
 

 
 

 
 

 
                                  
1: If only a portion of hydraulic management unit was used to grow a crop, express 1 crop 

yield using the entire acreage of the management unit.  For example if 300 tons  of hay was 
taken off 50 acres of a 100 acre management unit, the yield would be 3 tons per acre. 

 
2: If tons, multiply by 2,000; if bushels, multiply by weight of bushel. 
 
3: Divide protein percentage by 6.25 to get protein-nitrogen percentage (except for small 

grains which factor is 5.70) 
 
4: Multiply No.5 (protein nitrogen percentage) by No.3 (crop yield).  Please note that nitrogen 

concentration must be expressed at the same moisture percentage as yield.  If they are not 
the same, the former must be corrected to the appropriate moisture percentage. 
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G. SOIL CHEMISTRY DATA 

Please use a separate page for each Soil Monitoring Unit and/or sampling date. 
 

Date Sampled                    Soil Monitor Unit                 
 
 

 
 

 
DEPTH 

 
Parameter 

 
0-12" 

 
12-24" 

 
24-36" 

 
Percent1 organic Matter  

 
 

 
 

 
 

 
Nitrate-Nitrogen (ppm) 

 
 

 
 

 
 

 
Ammonia-Nitrogen (ppm) 

 
 

 
 

 
 

 
Sodium Adsorption Ration (SAR) 

 
 

 
 

 
 

 
Electrical Conductivity (EC) umhos/cm 

 
 

 
 

 
 

 
Cation Exchange Conductivity (CEC) (meq/100g) 

 
 

 
 

 
 

 
Texture (USDA texture) 

 
 

 
 

 
 

 
Percent moisture1 

 
 

 
 

 
 

 
Sodium (ppm) 

 
 

 
 

 
 

 
Chloride (ppm) 

 
 

 
 

 
 

 
pH (S.U.) 

 
 

 
 

 
 

 
Potassium (ppm) 

 
 

 
 

 
 

 
Plant Available Phosphorus (ppm) 

 
 

 
 

 
 

 
DTPA - Iron 

 
 

 
 

 
 

 
DTPA - Manganese 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
1: Expressed as percent of oven dry weight of soil. 
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H. GROUND WATER DATA 

Please use a separate page for each well. 
 

Well Identification #                         
 

 
Sampling Date MM/DD/YY 

 
Parameter 

 
 

 
 

 
 

 
 

 
TKN (ppm) 

 
 

 
 

 
 

 
 

 
Nitrate(ppm) 

 
 

 
 

 
 

 
 

 
COD (ppm) 

 
 

 
 

 
 

 
 

 
Iron (total) (ppm) 

 
 

 
 

 
 

 
 

 
Manganese (total) (ppm) 

 
 

 
 

 
 

 
 

 
pH (S.U.) 

 
 

 
 

 
 

 
 

 
Sodium (ppm) 

 
 

 
 

 
 

 
 

 
Chloride (ppm) 

 
 

 
 

 
 

 
 

 
Potassium (ppm) 

 
 

 
 

 
 

 
 

 
Specific Conductance  
(umhos/cm) 

 
 

 
 

 
 

 
 

 
Total Dissolved Solids 
(ppm) 

 
 

 
 

 
 

 
 

 
Static Water Level depth below 
ground surface (ft) 

 
 

 
 

 
 

 
 

 
Static Water Level 
(elevation above MSL) (ft) 
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I. LYSIMETER DATA 

Please use a separate page for each Lysimeter. 
 

Lysimeter Identification #                         
 
 

 
Sampling Date MM/DD/YY 

 
Parameter 

 
 

 
 

 
 

 
 

 
TKN (ppm) 

 
 

 
 

 
 

 
 

 
Nitrate(ppm) 

 
 

 
 

 
 

 
 

 
COD (ppm) 

 
 

 
 

 
 

 
 

 
Iron (total) (ppm) 

 
 

 
 

 
 

 
 

 
Manganese (total) (ppm) 

 
 

 
 

 
 

 
 

 
pH (S.U.) 

 
 

 
 

 
 

 
 

 
Sodium (ppm) 

 
 

 
 

 
 

 
 

 
Chloride (ppm) 

 
 

 
 

 
 

 
 

 
Potassium (ppm) 

 
 

 
 

 
 

 
 

 
Specific Conductance  
(umhos/cm) 

 
 

 
 

 
 

 
 

 
Total Dissolved Solids 
(ppm) 
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J. GROUND WATER STATUS REPORT- An interpretive report of the year's data with respect to 

ground water impacts by the facility (Please Attach). 
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A.13 Wastewater Land Application Sites Overlying Designated 
Special Resource Water  
The Ground Water Rule, IDAPA 58.01.11.006, establishes policies to protect ground 
water quality, maintain beneficial uses, differentially protect ground water, and establish 
numerical and narrative ground water quality standards.  IDAPA 58.01.11.300.01a 
designates the Spokane Valley – Rathdrum Prairie Aquifer as a sensitive resource.  
IDAPA 58.01.11.150.02 (Table 1) prescribes the highest level of protection for this 
aquifer category.  

A.13.1 Land Application of Wastewater Over the Spokane Valley-Rathdrum 
Prairie Aquifer 

Wastewater-land application systems overlying designated sensitive resource water may 
require additional considerations prior to permit issuance to assure the integrity of the 
special resource water remains intact.  These considerations include but are not limited 
to: an in-depth evaluation of the nutrient transport to the sensitive resource water if the 
land application system recharges the sensitive resource water, background information 
on limiting nutrients in the sensitive resource water, and a design approach for limiting 
the nutrient transport to the sensitive resource water.  This includes calculation of the 
nitrogen and phosphorus balance and calculation of loss to ground water. 
To date, the sensitive resource water designation has rarely been used for ground water. 
However, extensive work has and is continuing to be done in North Idaho on land 
application systems overlying the SpokaneValley-Rathdrum Prairie Ground Water 
Aquifer. 

A.13.2 Guideline Development  
The CH2M-Hill "Rathdrum Prairie Land Application Feasibility Study" was published in 
November 1990.  Based on the information from this feasibility study, a pilot project was 
conducted and a report (Hayden Land Application Pilot Study) published in June 1994 by 
CH2M-Hill and J. A Riley.  The information from these two reports and the status of the 
Spokane Valley-Rathdrum Prairie as a state designated sensitive resource water, and a 
federally designated sole source drinking water aquifer, resulted in EPA providing grant 
monies for the development of guidelines.  The guidelines are to specifically address the 
land application of wastewater over the Spokane Valley-Rathdrum Prairie Aquifer.  The 
guidelines were developed by a Technical Advisory Group in cooperation with DEQ's 
North Idaho Regional Office. 
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Part 1: The Spokane Valley-Rathdrum Prairie Aquifer 
 

THE SPOKANE VALLEY-RATHDRUM PRAIRIE AQUIFER 
 
This document sets guidelines for managing one of the pollution sources of the Spokane Valley-Rathdrum 
Prairie Aquifer: municipal wastewater.  The guidelines establish conditions under which secondarily-treated 
municipal wastewater can be spray irrigated over the aquifer in Idaho without causing contamination to the 
groundwater. 
 
The Spokane Valley-Rathdrum Prairie Aquifer lies below the surface of about 325 square miles of north 
Idaho and eastern Washington, and is the sole source of drinking water for the region's 400,000 people.  The 
aquifer is composed of glacial outwash soils, making it extremely permeable, high in groundwater velocity 
and susceptible to contamination.  Unfortunately, the vulnerability of the resource has been proven with 
detections of nitrates, industrial solvents and pesticides in public water supply wells.  Despite many 
protection efforts, a few water supply wells have had to be abandoned. 
 
Coeur d'Alene Lake and the Spokane River contribute about one-third of the flow of the aquifer.  The 
Hayden, Spirit, Twin, Hauser and Blanchard lake watersheds make up most of the additional flow crossing 
the state line.  At the Idaho/Washington border, total flow is estimated to be 750 cubic feet per second or 485 
million gallons per day.  The movement of water particles ranges from less than a foot to almost 50 feet per 
day, as it flow west from Idaho into Washington.  The depth to the water table varies from 400 feet to only 
50 feet at some points in Washington. 
 
In 1978 the Spokane Valley-Rathdrum Prairie Aquifer was declared a "sole source" drinking water supply 
pursuant to Section 1424e of the Safe Drinking Water Act.  This designation requires all projects receiving 
any federal funding to implement aquifer protection measures.  In addition, it proclaimed the significance of 
this groundwater resource to the region as well as provided support for local protection efforts.   
 
An aquifer protection project, administered in Idaho by the state Department of Health and Welfare, Division 
of Environmental Quality (DEQ) and the Panhandle Health District, has been in place for many years.  The 
overriding premise for the protection project is this: Prevent contamination before it occurs.  The goal is to 
avoid contamination and remediation, which can be extremely costly.  To do this, the project has programs 
which can be divided into three main categories: 1) Managing pollution sources; 2) Promoting public 
awareness; and 3) Coordinating and cooperating with other public agencies. 
 
The Special Supplemental Guidelines for land application over the Rathdrum Aquifer fall into the category 
of "managing pollution sources."  Studies in the 1970s found that 60 percent of all aquifer pollutants were 
from sub-surface septic systems and 30 percent were from stormwater.  The remaining 10 percent resulted 
from chemical and petroleum products.   
 
To address the problem of septic discharges, the Panhandle Health District in 1977 adopted a regulation 
limiting new construction to one house per five acres over the aquifer.  Higher housing densities are allowed 
in Sewage Management Areas (SMA).  The health district enters into legally binding agreements cities and 
sewer districts over the aquifer to establish boundaries for SMAs.  The cities agree to provide sewer to the 
higher density developments. 
 

1 
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Since 1977, sewer construction has helped to mitigate aquifer contamination.  There are now three municipal 
wastewater treatment plants treating the area's sewage and discharging effluent to the Spokane River.  
However, the river is reaching its assimilative capacity.  The land application guidelines were developed to 
give the growing cities over the Rathdrum Aquifer another option for sewage disposal, while still 
maintaining high quality drinking water for the region's residents. 

2 
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Part 2: Special Supplemental Guidelines 
 
 I.  Introduction 
 
A. Intent and Goals 
 
This document is an appendix to the Interpretive Supplement to the "Guidelines for Land 
Application of Municipal and Industrial Wastewater, March, 1988" (Supplement) prepared 
by the Permits and Enforcement Bureau, Division of Environmental Quality, Idaho Department 
of Health and Welfare.  The intent of this document is to present specific guidelines for the 
design and operation of wastewater land application facilities located over the Spokane Valley-
Rathdrum Prairie Aquifer (Rathdrum Aquifer).  The goal of this document is to provide an 
environmentally sound wastewater treatment and disposal alternative for communities near and 
over the Rathdrum Aquifer.  This document will be reviewed and revised on a regular basis. 
 
B. Special Resource Water and the Idaho Water Quality Standards 
 
The Rathdrum Aquifer is designated a Special Resource Water under the Idaho Water Quality 
Standards and Wastewater Treatment Requirements.  Special Resource Waters are specific 
segments or bodies of water recognized as needing intensive protection to preserve outstanding 
characteristics or to maintain current beneficial use.  The Idaho Water Quality Standards and 
Wastewater Treatment Requirements (IDAPA 58.01.02.299.01) specifically states: 
 

"The waters of the Spokane Valley-Rathdrum Prairie Aquifer, as described by the US 
Environmental Protection Agency in its designation as a 'sole source' aquifer under 
Section 1424(e) of the Safe Drinking Water Act, must not be lowered in quality, as 
relates to appropriate beneficial uses, as a result of a point source or non-point source 
activity unless it is demonstrated by the person proposing the activity that such change is 
justifiable as a result of necessary economic or social development." (1-30-80) 

 
In 1990 the Idaho Division of Environmental Quality (DEQ) selected a consultant to study 
application of secondary treated municipal wastewater to the land surface located above the 
Rathdrum Aquifer.  The completed report entitled Rathdrum Prairie Land Application 
Feasibility Study was cautiously optimistic that land application is an environmentally sound 
alternative for wastewater treatment over the Rathdrum Aquifer.  Although the report stated that 
potential contaminants may be present in the wastewater, it suggested that a properly designed, 
sited and operated system could minimize contaminant migration, producing minimal ground 
water degradation. 
 
In 1993 the Idaho Division of Environmental Quality (DEQ) commissioned a consultant to 
report on a wastewater land application pilot study over the Rathdrum Aquifer.  This 
cooperative project between DEQ, the Hayden Area Regional Sewer Board and Spokane 
County was conducted to demonstrate land application technology and to obtain environmental 
data to improve the accuracy of the impact assessment and, ultimately, to determine the 
feasibility of using land application over the Rathdrum Aquifer as a permanent 
solution to wastewater treatment and disposal.  The result of this work, the 
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Hayden Land Application Pilot Study, provides the information necessary to comply with the 
water quality regulations for initially establishing best management practices specific to land 
over the Rathdrum Aquifer. 
 
C. Acknowledgements: Rathdrum TAC and the CH2M-Hill Report 
 
These supplemental guidelines are based on work conducted between 1990 and 1994 as a 
cooperative effort between the Hayden Area Regional Sewer Board (HARSB), the Division of 
Environmental Quality (DEQ), Spokane Water Quality Management Program and select 
individuals who served on a Technical Advisory Committee (TAC).  A consulting firm, CH2M-
Hill, prepared the feasibility study, subcontracted site monitoring to Dr. John Riley, and 
presented the final data interpretation and report in cooperation with Dr. Riley. 
 
The Hayden Area Regional Sewer Board (HARSB) purchased the center pivot irrigation 
equipment for applying wastewater and provided the piping to the pilot study field.  DEQ and 
Spokane County, through EPA grant awards, funded the consultant to monitor and report on the 
pilot study site.  The pilot study site was operated as a cooperative effort in the 1992 and 1993 
growing seasons.  At the direction of the TAC, the final pilot study report, including 
conclusions and recommendations, was published in June 1994.  All consulting work was 
completed by CH2M-Hill and its subconsultant, Dr. John Riley.  The HARSB and its consultant, 
Kimball Engineering, are recognized for their efforts and contributions in helping make this 
project possible. 
 
The Technical Advisory Committee was created in May 1991 to provide guidance to DEQ 
regional office staff in crop selection, center pivot system operation, soil moisture monitoring, 
and numerous other technical areas.  Frequency of meetings depended on the amount of site 
activity and varied from monthly, at the start of the project, to about twice a year in late 1993 
and 1994.  The technical advice and direction from the TAC made the project a success.  The 
members of the Technical Advisory Committee are acknowledged below.  Their help has been 
greatly appreciated. 
 
Rathdrum Aquifer Land Application Technical Advisory Committee Members 
 
Dick Jacquot (Farmer on Land Application Site) - Kootenai County Soil Conservation District 
Ken Babin - Panhandle Health District 
David Brown and Kim Golden - USDA, Soil Conservation Service 
Vickie Parker-Clark - University of Idaho Cooperative Extension Service 
Stan Miller - Spokane County Public Works 
Jonathan Williams - US EPA, Region X  
Jim Kimball and Mike Wilson - Kimball Engineering (Hayden Area Regional Sewer Board) 
Dale Arnold - City of Spokane, Environmental Programs Department 
Dr. John Riley - Consulting Hydrogeologist (Consultant) 
Larry Comer - Welch, Comer Engineers (Kootenai Perspectives Representative) 
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D. Pilot Study Report Conclusions and Recommendations 
 
CH2M-Hill's report, Hayden Land Application Pilot Study, presented the following conclusions 
and recommendations: 
   
Conclusions 
 
  1. Land application of treated effluent has occurred over the Rathdrum Prairie Aquifer 

under carefully managed conditions with limited increases for monitored constituents in 
vadose zone water. 

 
  2. Irrigation scheduling using daily soil moisture measurements can be used to minimize 

migration of nutrients past the root zone. 
 
  3. Nutrients can be applied with wastewater effluent with little or no observable migration 

beyond the root zone of the crops. 
 
  4. The tradeoffs between crop production and fertilizer use should be evaluated for each 

site considering the potential for nutrient migration and the need to establish and 
maintain vigorous crops. 

 
  5. Crop selection is critical to the successful operation of a land application system. 
 
Recommendations 
 
  1. Limit the hydraulic loading rate to the mean monthly crop water requirement. 
 
  2. Limit nitrogen to crop nitrogen requirements. 
 
  3. Select deep rooting crops with high uptake rates. 
 
  4. Apply effluent with an irrigation system that is well maintained and efficient in 

distributing water evenly across the site. 
 
  5. Assess the site soils, hydrology, and climate. 
 
  6. Prepare a management plan that integrates effluent management with suitable 

agricultural best management practices (BMPs). 
 
  7. Phosphorus should also be monitored, but annual application rates need not be limited to 

agronomic rates. 
 
  8. To determine acceptability of loading rates beyond the agronomic rates recommended, 

additional studies are needed. 
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II.  Wastewater Land Application 
 
A. Types of Wastewater Land Application Allowed 
 
Slow rate wastewater land application systems located over the Rathdrum Aquifer are allowed 
when designed and operated in accordance with these guidelines.  "Slow rate" application is a 
controlled distribution of wastewater to the land surface by spraying or surface spreading to 
support plant growth.  Treatment is accomplished through physical, chemical and biological 
processes occurring in the plant/soil matrix.  Overland flow and rapid infiltration land 
application systems are not allowed over the Rathdrum Aquifer. 
 
B. Application Season 
 
The season for wastewater land application over the Rathdrum Aquifer will be limited to the 
period when the specific crop water requirement exceeds the average monthly precipitation.  
Climatic conditions in the Rathdrum Prairie area generally restrict land application to the 
period: May 1 to October 31.  The hydraulic requirements of specific crops may further shorten 
the application season. 
 
C. Precipitation and Climate 
 
The Rathdrum Prairie area is generally subhumid with warm, dry summers and cold, wet 
winters.  The average annual precipitation is about 26 inches in the Coeur d'Alene area; but 
significant local variation is present, particularly west across the prairie near the state line where 
reported annual precipitation is about 20 inches.   
 
When designing a land application facility, effective precipitation, rather than precipitation 
values, should be used.  "Effective precipitation" is a calculated value (see the Supplement) that 
represents the precipitation during the crop-growing season that is available to meet the 
consumptive water requirements of the crop. 
 
D. Crop Selection 
 
The site crop is a critical element of a successful land application system over the Rathdrum 
Aquifer, and each land application system should have a Crop Management Plan.  The Crop 
Management Plan should include: 
 

1.   Selection criteria should be related to soil parameters and management capacities.  
Deep rooting crops are recommended.  Possible crops include alfalfa, grass hay, 
small grains, turf grass, and poplar trees.  Consultation with agronomic experts, such 
as the County Extension Service, is recommended. 

 
2.   Harvest schedule should be established and related to wastewater production and 

storage.  For example, the harvesting practice for bluegrass precludes application 
from about mid-June until mid-August, making this an unsuitable sole crop for a 
municipal land application site where flows are constant or higher in 
the summer or when sufficient wastewater storage is unavailable. 
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3.   Hydraulic requirements for each crop should be included.  Limited crop hydraulic 
information may be found in the Supplement. 

 
4.   Nutrient requirements for each crop should be established.  Since wastewater cannot 

provide enough nutrients for crop sustainability, supplemental nutrients should be 
provided.  Studies have shown that frequent application of low fertilizer 
concentrations during the active plant growing periods are more effective than large, 
infrequent fertilization in limiting nutrient migration through the soil profile.  
Fertilizer type, application rate and application frequency should be established in 
the Crop Management Plan; and any changes should be reviewed and approved by 
DEQ. 

 
5.   Rotation schedule for each crop should be provided, when applicable. 

 
6.   Pest control strategy for each crop should be established.  Pesticide type, application 

rate and application frequency should be established in the Crop Management Plan; 
and any changes should be reviewed and approved by DEQ. 

 
E. Application Rates 
 
The total application of water from all sources on wastewater land application sites located over 
the Rathdrum Aquifer is limited to the crop water requirement.  The water used to satisfy the 
crop water requirement, also called the crop evapotranspiration, may include: precipitation, 
irrigation water (ground water and/or surface water), and treated wastewater.   
 

crop water requirement = precipitation + irrigation water + treated wastewater 
 
For wastewater land application sites located over the Rathdrum Aquifer, the hydraulic loading 
rate is identical and equal to the crop water requirement.  The actual daily application volumes 
may vary daily and are affected by crop type, plant growth cycle, precipitation, evaporation, and 
available water capacity of the soil.   
 

1.   Design application rates: For initial design, the wastewater application rate will be 
the estimated crop water requirement minus the effective precipitation based on a 5 
to 10 year precipitation recurrence.  The results of a statistical analysis of 
precipitation in the Coeur d'Alene area from 1950 through 1993 (taken from an 
unpublished 1994 DEQ document "Coeur d'Alene Precipitation Analysis and 
Recommended Precipitation Values for Wastewater Land Application on the 
Rathdrum Prairie") are provided in the following table: 
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 Recommended Design Precipitation Values for Rathdrum Prairie Sites 
 (based on 1950 - 1993 Coeur d'Alene area data) 
 Month  Average  

Precipitation 
 Design  
Precipitation 

  Recurrence 
 Period 

 
 May 

 
 1.99" 

 
 3.15" 

 
 6.7 years 

 
 June 

 
 2.00" 

 
 3.04" 

 
 5.4 years 

 
 July 

 
 0.86" 

 
 1.65" 

 
 6.1 years 

 
 August 

 
 1.24" 

 
 2.32" 

 
 6.3 years 

 
 September 

 
 1.11" 

 
 1.79" 

 
 6.1 years 

 
2.   Supplemental irrigation: Since 5 to 10 year recurrence precipitation values are used 

to compute design wastewater application rates, in most years supplemental 
irrigation of the crop will be needed to insure vital plant growth.  Supplemental 
irrigation can be treated wastewater, agricultural irrigation water, or a combination 
of the two. 

 
3.   Daily application rates: For daily operations, soil moisture instrumentation will be 

used to determine application rates and frequency.  Soil moisture instrumentation 
will be installed on the site and will be monitored daily during the application 
season.  The initial soil moisture threshold is 10 centibars, and wastewater 
application is allowed only when the soil moisture value (in centibars) as measured 
by the site instrumentation is equal to or drier than the threshold.  Wastewater will 
not be applied when the soil moisture value (in centibars) as measured by the site 
instrumentation is wetter than the threshold value, except during periods of extreme 
climatic conditions.  Threshold values wetter than 10 centibars may be approved by 
DEQ if satisfactory scientific evidence is presented that the lower values will not 
increase wastewater movement past the root zone. 

 
4.   Extreme climatic conditions: During months when precipitation exceeds the 5 to 10 

year recurrence design precipitation values, wastewater may be applied at the design 
rate even if the soil moisture levels are high or saturated soil conditions are present. 

 
F. Nutrient Loadings 
  

1.   Nitrogen will be limited to the crop nitrogen requirements.  For most crops, nitrogen 
sources are wastewater and fertilizers.  The nitrogen application rate should include 
a fraction above crop uptake to allow for losses that occur in the soil.  The fraction 
should be based on soil and soil water testing, but may initially be 10%-20%.  Since 
nitrate is more mobile than other forms of nitrogen, if it is used, 
then soil moisture monitoring should be used to schedule irrigation 
and limit conditions that enhance leaching. 
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2.   Phosphorous should also be monitored, but phosphorous application rates are not 

limited to the crop requirements.  Most soils have a generous, but not unlimited, 
capacity to absorb phosphorous and limit its mobility.  However, since this capacity 
is finite, the soil phosphorous level should be monitored to ensure the soil capacity is 
not exceeded. 

 
G. Higher Application Rates 
 
To determine acceptability of wastewater application rates beyond the rates recommended, 
additional studies are needed.  The extent of the studies will depend on loading rates, nutrient 
forms, site specific conditions, and management objectives.  For example, the form and 
concentration of nitrogen plays a significant role in evaluating application rates.  Application of 
effluent at rates above monthly hydraulic rates may be practical if nitrogen is in the form of 
ammonia.  However, because of concerns regarding leaching of synthetic organics and other 
environmental contaminants without sufficient treatment, an extensive study may be justified.  
These studies may include: 
 

- More extensive and frequent effluent monitoring 
- Unsaturated zone monitoring below the root zone 
- Ground water monitoring 
- Crop suitability 

 
Application rates beyond the recommended values may be acceptable if additional technical 
information and studies are provided that substantiate aquifer protection. 
 
H. Commercial/Industrial Wastewater 
 
Land application of commercial or industrial wastewater on the Rathdrum Prairie is not 
allowed.  Exceptions may be granted only if the constituents and concentration levels in the 
industrial/commercial wastewater do not vary significantly from treated municipal wastewater. 
 
  

III.  Site Selection Criteria 
 
A. General 
 
The evaluation of a site as a potential wastewater land application area requires consideration of 
a number of related site specific elements.  An unacceptable evaluation on just one site element 
is sufficient to eliminate that site from consideration.  Although the major site characteristics 
are discussed in this section, other site specific elements should also be considered and 
evaluated as warranted. 
 
B. Soil 
 
Not all soils over the Rathdrum Aquifer are suitable for land application of 



Guidance for Reclamation and Reuse of Municipal and Industrial Wastewater 
Appendix 
Page A-120 
 

December 15, 2005 

11 

wastewater.  Excessively stony and drained soils, such as the Garrison very stony silt loam, 
show poor potential for land application treatment of wastewater and should be avoided.  Water 
holding capacity of the soil is a critical factor in applying wastewater without carrying nutrient 
load below the root zone.  Soils that are excessively drained often do not have the capacity to 
hold the wastewater load long enough for the plants to extract nutrients.  The result is poor crop 
production and excessive leaching. 
 
Sites with soil classifications having good soil moisture holding capacity will be considered for 
permitting.  A soil survey of the proposed site that includes test borings and soil classifications 
should be performed by a qualified soil scientist.  Past cropping history of the site will also give 
an insight into the soil type and water holding capacity.  Therefore, this information should also 
be submitted with an application. 
 
C. Buffer Zones 
 
The buffer zone for wastewater land application sites over the Rathdrum Aquifer will be as 
specified in the Supplement, Table 3 - Municipal Wastewater Buffer Zone Treatment Sites.  
The development potential near potential land application sites will be considered: sites in 
"rural" areas that have a potential of being adjacent to "suburban or residential" uses will be 
evaluated for buffer zones according to the other uses. 
 
D. Land Use 
 
Land use suitability determination for a wastewater land application site is the responsibility of 
local government.  Anyone proposing a wastewater land application project over the Rathdrum 
Aquifer should inform the responsible planning and zoning department and obtain preliminary 
zoning approval prior to submitting an application to DEQ.  Wastewater land application 
projects may be allowed in an agricultural or rural zoning, but such projects in other zone 
classifications may require a conditional use permit and may require a public hearing.  Public 
meetings to present the proposed land application project to neighbors and the community are 
recommended. 
 
E. Wellhead Protection 
 
The well head protection zone for wastewater land application sites over the Rathdrum Aquifer 
will be as specified in the Supplement, Buffer Zones - Wellhead Protection.  Drinking water 
wells closer than 100 feet to the land application site are not allowed.  Wells between 100 feet 
and ¼ mile from the land application site are considered within the influence zone of the site 
and should be evaluated according to the Supplement by a qualified hydrogeologist or 
professional engineer with appropriate expertise. 
 

IV.  Wastewater Lagoons 
 
A. General   
 
Wastewater treatment systems near the Rathdrum Aquifer may be classified 
into two categories: single outfall systems and multiple outfall systems.  Single 



Guidance for Reclamation and Reuse of Municipal and Industrial Wastewater 
Appendix 

Page A-121 
 

December 15, 2005 

12 

outfall systems, such as Spirit Lake, use land application exclusively and, therefore, should 
completely contain all treated wastewater for treatment and disposal during the application 
season.  Multiple outfall systems, such as Hayden, use an outfall to surface water during the 
non-growing season.  Wastewater lagoon design for either system type should be based on a 
detailed monthly water balance. 
 
B. Single Outfall Systems 
 
Single Outfall Systems should have storage lagoon volume to completely store treated 
wastewater for the 6 - 7 month period when land application is not allowed.  A detailed lagoon 
water balance should be created for this system that considers: precipitation, evaporation, 
seasonal wastewater variances, and temporary growing season application cessation. 
 
C. Multiple Outfall Systems 
 
Multiple Outfall Systems should have two storage lagoons systems: operations lagoons and 
seasonal lagoons.  Operations lagoon storage should be provided for temporary growing season 
application cessation due to weather conditions or harvest schedules.  This lagoon volume 
should be based on an analysis of the climate and the crop, but it should accommodate at least 
one week of wastewater flow during the application season.  Seasonal lagoon storage should be 
provided for periods in the fall and spring when neither surface water discharge nor land 
application is allowed.  This storage lagoon volume should be based on an analysis of average 
climatic and environmental conditions. 
 
D. Lagoon Criteria 
 
Wastewater lagoons often contain millions of gallons of partially treated sewage that is a 
potential ground water contamination source.  Wastewater lagoons located over the Rathdrum 
Aquifer should be designed and maintained to a higher standard than lagoons in other areas due 
to the adverse affects a leaking lagoon would have to the aquifer.  All lagoons should meet the 
leakage criteria (500 gallons per day per acre for most lagoons) found in the Recommended 
Standard for Wastewater Facilities published by the Great Lakes-Upper Mississippi River 
Board of State Public Health and Environmental Managers (10 State Standards).  The following 
criteria will be used for lagoons located over the Rathdrum Aquifer: 
 

1.  Small lagoons and temporary lagoons: Small lagoons are lagoons with a design 
volume less than 500,000 gallons.  Temporary lagoons are lagoons that store 
wastewater for less than two months annually.  Small lagoons and temporary lagoons 
should be constructed with a synthetic liner (60 mil polyethylene or equal), and they 
should be leak tested at least once every five years. 

 
2.  Large lagoons and storage lagoons: Large lagoons are non-temporary lagoons with a 

design volume greater than 500,000 gallons.  Storage lagoons are lagoons that store 
wastewater for more than two months annually.  Large lagoons and storage lagoons 
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should be constructed with a synthetic liner (60 mil polyethylene or equal), and they 
should have a second level of protection approved by DEQ that includes, but is not 
limited to, the following: 

 
a) a system that continuously monitors lagoon seepage, or 
b) a double liner system, or 
c) additional liner strength and reliability (such as extra thickness) 

  
V.  Monitoring and Sampling 

 
A. General 
 
Monitoring and sampling are essential elements of managing land application sites over the 
Rathdrum Aquifer to ensure that land application activities are not affecting the aquifer water 
quality.  A monitoring and sampling program is unique to each land application site, but the 
program should include: 
 

1.  wastewater effluent sampling 
2.  soil moisture monitoring 
3.  soil water sampling 
4.  soil sampling 
5.  ground water monitoring and sampling 

 
All monitoring and sampling will be in accordance with the Water and Soil Monitoring section 
of the Supplement. 
 
B. Wastewater Effluent Sampling 
 
The analytical parameters for wastewater effluent sampling will be in accordance with the 
Guidelines for Land Application of Municipal and Industrial Wastewater and will include, 
but not be limited to: TDS, COD, BOD5, TSS, total coliform, pH, phosphorous, TKN, ammonia 
nitrogen and nitrate nitrogen.  The frequency of sampling is dependent on the consistency of the 
effluent constituents, but in no case will the frequency be less than once per year during the land 
application season. 
 
Complete wastewater characterization is a necessary element of a properly designed and 
operated land application system.  Although many potentially toxic constituents receive some 
degree of treatment (volatilization and biogradation of organics) or are retained in the soils 
(heavy metals), some toxic elements may have a detrimental effect on the crops, livestock or the 
ground water.  The land applied wastewater should not create phytotoxicity and food chain 
contamination.  Regular testing for cadmium, copper, zinc, nickel, and other potentially toxic 
constituents may be necessary.  Wastewater facilities that have industrial or commercial 
contributions should have an active and effective pretreatment program. 
 
C. Soil Moisture Monitoring 
 
Soil moisture will be used to determine the irrigation schedule, and soil 
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moisture data will be used to manage crop vitality.  A tensiometer or soil moisture sensor 
clusters will be installed in accordance with the monitoring plan, and soil moisture data will be 
recorded daily during the application season.  A soil moisture based irrigation strategy may 
allow more effluent application in drier years.  (See this document, Section II, Paragraph E.3. 
Daily Application Rates)  
 
D. Soil Water Sampling 
 
Soil water sampling will be in accordance with the Water and Soil Monitoring section of the 
Supplement.  At least two lysimeter sampling points will be used at each sampling station: 
within the root zone and immediately below the root zone. 
 
E. Soil Sampling 
 
Soil sampling will be in accordance with the Water and Soil Monitoring section of the 
Supplement.  In addition to the analytical parameters specified in the Supplement, phosphorous 
will also be sampled and monitored. 
 
F. Ground Water Sampling and Testing 
 
Each land application site will have a ground water monitoring plan.  Ground water sampling 
and analytical parameters will be in accordance with the Supplement.  Each site will have at 
least three ground water monitoring wells: one up gradient and two down gradient of the ground 
water flow.  Before land application commences on a site, sampling and testing will determine 
the existing background levels of the sampling parameters.  The land application management 
goal is: no detectable increase in wastewater related constituents in the ground water as 
determined by the monitoring program. 

 
 

VI.  Operations and Maintenance 
 
A. General 
 
A successful land application system requires diligent operations and maintenance.  Individuals 
who manage the site should have expertise and knowledge of agricultural practices as well as 
wastewater treatment processes.  According to the pilot study report, wastewater land 
application over the Rathdrum Aquifer can comply with the intent of the Special Resource 
Water designation only under carefully managed conditions. 
 
B. Management Plan 
 
Each land application site should have a management plan that integrates effluent management 
with suitable agricultural best management practices.  The plan should address specific program 
elements that include: effluent, nutrients, crop selection, crop vitality, soil moisture, chemical 
fertilizers, and pesticides.  A higher level of chemical fertilizer management 
than employed in normally accepted agricultural practices may be necessary 
to limit nutrient migration below the root zone. 
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C. Daily Soil Moisture Monitoring and Irrigation 
 
A daily reading of soil moisture at several places on a land application site will allow 
integration of crop needs and wastewater application.  A soil moisture reading that indicates soil 
saturation needs to be established for each land application site.  (See this document, Section II, 
Paragraph E.3. Daily Application Rates.)  Irrigation based on soil moisture will allow higher 
application rates than average in some of the drier or warmer growing seasons. 
 
D. Crop Production and Fertilizers 
 
The primary function of a wastewater land application site is the treatment of wastewater.  
While a viable and healthy crop is necessary for optimum wastewater treatment, chemical 
fertilizers that are commonly used to promote crop production can become the primary nutrient 
source for aquifer degradation.  Fertilizer application should be balanced -- sufficient to produce 
good plant growth but insufficient to produce a detectable nutrient level below the plant root 
zone. 
 
E. Disinfection 
 
Wastewater disinfection will be as specified in the Supplement as related to buffer zone 
requirements. 
 
F. Irrigation Systems 
 
The irrigation system should be well maintained and efficient in distributing the water evenly 
across the site.  The goal for irrigation efficiency is 75-90%.  The irrigation system should be 
operated to reduce spray drift. 
 
 

Part 3: Miscellaneous Information 
 
 
Terms and Definitions 
 
agronomic - Activities relating to field crop production and soil management.  "agronomic 
rate" as related to land application means the amount of water or nutrients that can be utilized 
by a crop over time. 
 
beneficial use - Any of the various uses which may be made of the waters of Idaho including, 
but not limited to, domestic water supplies, industrial water supplies, agricultural water 
supplies, navigation, recreation in and on the water, wildlife habitat, and aesthetics. 
 
BOD5 (Biochemical Oxygen Demand) - A measure of the dissolved oxygen in 
wastewater used by microorganism in the biochemical oxidation of organic 
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matter over a 5 day period.  It is often used to determine the efficiency of wastewater treatment 
facilities. 
 
centibar - A unit of pressure equal to 1/100th of a bar (1 bar = 106 dynes per square 
centimeter).  In soil monitoring, a measurement of soil moisture with decreasing values 
corresponding to increasing soil moisture. 
 
COD (Chemical Oxygen Demand) - A measure of the oxygen-consuming capacity of inorganic 
and organic matter present in water or wastewater. 
 
DEQ - The Idaho Department of Health and Welfare acting through the Division of 
Environmental Quality (DEQ). 
 
lysimeter - A device for measuring and collecting the water percolating through soil. 
 
nutrient - Chemicals such as nitrogen, potassium and phosphorus that are needed by plants in 
the soil for satisfactory plant and crop growth. 
 
TDS (Total Dissolved Solids) - Small solid particles in water or wastewater (generally 1 micron 
or less in diameter) that are not removed by filtering or settling. 
 
tensiometer - An instrument for measuring moisture content of soil. 
 
TKN (Total Kjeldahl Nitrogen) - The nitrogen content of a material that is analyzed by a 
Kjeldahl method.  This method measures the sum of free ammonia plus organic nitrogen. 
 
TSS (Total Suspended Solids) - Solids in water or wastewater (generally 1 micron or more in 
diameter) that can be removed by filtering or settling. 
uptake rate - The amount of water or nutrients used by plants over time. 
 
vadose zone - The unsaturated area in the soil above the water table. 
 
Wastewater Land Application Permit Program 
 
Wastewater land application in Idaho is regulated by state law and is administered by the 
Division of Environmental Quality through a permit.  This Wastewater Land Application Permit 
(WLAP) sets forth the general requirements as well as the site specific requirements for each 
permitted facility.  Presently, Idaho has over 100 permitted wastewater land application sites.   
 
An application for WLAP may be obtained through the DEQ regional office in Coeur d'Alene.  
Prior to submittal of the application packet, applicants are encouraged to schedule a pre-
application meeting with DEQ staff.  An initial application for a permit can take six months to 
process through the regulatory and administrative steps.  Permits are issued for a five year 
period and are renewable. 
 



Guidance for Reclamation and Reuse of Municipal and Industrial Wastewater 
Appendix 
Page A-126 
 

December 15, 2005 

18 

Additional Information Sources 
 

Wastewater Land Application Permit Program: 
 

Mr. Michael Cook 
Department of Environmental Quality 
1410 N. Hilton 
Boise, Idaho 83706  
phone:(208) 373-0502   fax:(208) 373-0417  

 
Rathdrum Prairie Aquifer Project 
 

Gary Stevens, P.G., Hydrogeologist 
Department of Environmental Quality 

  Couer d’Alene Regional Office 
2110 Ironwood Parkway 
Coeur d'Alene, Idaho 83814-2648 
phone:(208) 769-1422  fax:(208) 769-1404 

 
Mr. Dick Martindale 
Panhandle Health District 
2195 Ironwood Court 
Coeur d'Alene, Idaho 83814 
phone:(208) 667-9513  fax:(208) 664-8736 

 
Funding and Printing 
 
This project and printing of this document was funded in part by a grant from the U.S. 
Environmental Protection Agency.  Costs associated with this publication are available from the 
Idaho Department of Health and Welfare in accordance with Section 60-202 of Idaho Code. 
12/94; 100 copies, Cost per unit: $3.53. 

 
 

 

Editor’s Note: These 
contacts have been updated 
for December, 2005. 
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